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Abstract 
Reducing wastes has been introduced to big companies and SMEs, and it has become more 
and more important. Sustainable operations management is a comprehensive 
management of companies, including all the management of production, employees 
training, warehousing, quality and so on. In this thesis, an attempt was made to achieve 
the goal of reducing the wastes, and even to prevent the materials or services from being 
wasted at Fluidhouse Oy.  
 
Materials control problems at Fluidhouse, Oy were recognized, and the need for 
developing the current situation was essential in order to improve the competitiveness of 
the company. The problem was how to deal with zero turnover items, and the aim was to 
find the fundamental reasons behind the problem in order to prevent it from happening in 
the future. 
  
The project of dealing with the problem started at the end of April, 2012. There was no 
significant benefit achieved in one month, but several items were re-engineered. There will 
be even more items that can be used again in the future. This is not the only way to deal 
with zero turnover items; selling them to others is another approach as well. To prevent 
the problem from happening, the production strategy of Fluidhouse should be taken into 
consideration. JIT production can be implemented in the company. In addition, to improve 
the overall competitiveness of the company, also TQM has to be focused on.  
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Terminology 
CAO          Computer-assistance Order 
CRM         Customers Relationship Management 
CSM         Corporate Social Management 
ECR           Efficient Customer Response 
EOQ          Economic Order Quantity 
ERP           Enterprise Resource Planning 
ETO           Engineer to Order 
ISO            International Standard Organization 
JIT              Just in Time  
MRP          Material Requirement Planning  
MRP II       Manufacturing Resource Planning  
OM            Operations Management  
OHSAS      Occupational Health and Safety Advisory Services 
POS           Point of Sale 
R&D          Research and Development  
SME          Small and Medium-sized Enterprise 
TQM         Total Quality Management  
WIP          Work in Process  
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1. INTRODUCTION  
In the year of 2008, the latest global financial crisis happened, which forced many 
companies to go bankrupt. To survive the situation of economic depression, 
companies got more pressure to increase their competitiveness. Different 
companies could choose different strategies, such as innovation, optimizing 
enterprise management, and so on, to raise their competitive power, so that they 
could overcome problems in the doldrums and consolidate their brand position in 
the market. 
 
To improve the competitiveness of the company, its operations management 
consists of a variety of measures, focusing on the differentiation of products or 
services, cost leadership and so on. However, based on the research and analysis, 
which have been done, the thesis is more focused on explaining sustainable 
operation management. This can be a preferable way to deal with the problems, 
such as how to improve the competitiveness, deal with and overcome the 
depression period, how to build up a better enterprise value and corporate image. 
It can even prevent the problems from happening in the future.  
 
 
1.1. Objectives and goals of the thesis 
The thesis was based on the situation of a company called Fluidhouse, Oy, Jyväskylä, 
Finland. The fundamental objective of the thesis was to figure out the useless items 
at the company’s warehouse and then tries to find solutions which the company 
can take full advantage of those useless items, at the meanwhile, through 
improving the operation management of the firm, prevents materials form being 
wasted in the future production.  
 
To figure out zero items, the tool can be ABC analysis. Therefore, through the 
analysis of the case study of Fluidhouse, Oy, how to use ABC analysis and whether 
use ABC analysis or not can be pointed out. Besides, to improve the operation 
management and prevent the problem from re-happening in the future, the thesis 
  
6 
 
is mainly focused on the operation management, total quality management 
involved, and sustainable operation management, which can be illustrated as Lean 
production, overall the business inside and outside are responded by software of 
enterprise response planning. Circumstantially, JIT, short for Just-in-Time is a 
strategy of lean production and promises an efficient work environment with less 
waste. To gain the advantages from implementing JIT production, how does the 
inventorying and purchasing management of a company have to be improved in 
order to match with the production?  TQM (total quality management) play as a 
final check role to evaluate the performance of different departments.  While, OM 
(operation management) as an all-sided enterprise strategy, offering a sort of 
managerial theories, decisions and conducts for overall departments of companies.  
 
By doing the research of the company, the good combination of theoretical study 
and practical knowledge could be achieved. The thesis gives the benefits for 
companies to choose what strategies could be applied and suitable for the situation. 
For instance, one benefit of making the ABC analysis for standard items is 
transferring the useful information from data, which can be definitely helpful for 
the company to improve the management of inventory. ERP system storages 
information from each department and shares it to each other, offers the 
systematic work environment with fewer mistakes and problems happening JIT 
production gives contribution to reducing the wastes, which is exactly matched to 
deal with the problem Fluidhouse has currently. On the other side, the relevant 
theory can be perfected according to the analysis of the company.  
 
There is a potential objective of the thesis, which is to providing the solutions and 
advantages for Fluidhouse, Oy or other beneficiary, which is industrial SME (small 
media enterprise) with more experience work than the theoretical knowledge 
applied. Besides, those companies’ common character is manufactory for 
customer’s specification. The attempt was made to get the improvement of 
operation management, make a better strategy of warehousing management 
system, which would be more suitable for the company’s production, form a good 
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habit of all employees in the company, and if possible, the company could achieve 
the goals of sustainable development, meaning less waste of all sides. Hence, 
through the research and analyze of the company’s situation, a preferable strategy 
can be introduced to the company, or try to develop and optimize the existing 
conducts.   
  
 
1.2. Research methods 
The thesis was based on a case study, Fluidhouse, Finland, dealing with the zero 
turnover items on hand. By making the ABC analysis of the standard items, those 
zero turnover items could be found out, and the following analysis and research 
was according to those items. Suitable approaches have been found, in order to 
deal with zero turnover items as well as also some suitable strategies for the 
company to prevent the problem from happening in the future.  
 
Fluidhouse used to be a part of Metso Paper Oy; the production way in the 
company and the behavior of the employees is still close of Metso Paper.  
Fluidhouse is one of the small and medium-sized companies in Finland, and it has 
representative characteristics of industrial SMEs: simplified employee’s orientation 
and training, unstable sales market (including domestic and overseas market), less 
theoretical philosophy applied in the company, manufacture according to the 
customers’ desires, and earlier experience from working (Boter & Holmquist 1996).  
The problems that Fluidhouse has may exist in other industrial SME companies as 
well. Hence, the research can also be applied to other companies, which have 
similar situation to that of Fluidhouse.   
 
Sustainable operations management is a new subject and has been started to be 
introduced to companies. Sustainable OM helps firms become more and more 
nimble and adaptive in an economic downturn period and aligned in balancing 
human and environment with profits (Paul, Kalyan, & Luk).  However, what 
companies are going to do and how they apply this theoretical idea to the real 
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practice and gaining profits, can cause problems to companies. In other words, 
sustainable OM can bring profits or contribution to companies, but the problem is 
how to get the benefit. Hence, the research is worth doing. By analyzing the 
inventory management of a company, reuse can be gained for some potential 
usable items and production management can be improved as well, and eventually 
the sustainable operation management of the company can be realized.  
  
 
 
1.3. CASE COMPANY 
The FH-Group offers automation and special machinery solutions for global 
industrial markets. The FH-group’s services cover everything from project planning 
and system designing to installations, start-up and after sales services. The 
products of Fluidhouse are lubrication and hydraulics systems. 
 
 
The FH-Group is comprised of FluidHouse Ltd. Finland, FluidHouse Shanghai Co. Ltd 
and Prodatec Ltd, which all have their special expertise areas which complement 
each other’s competences and are able to provide a wide area of expertise and 
manage large project deliveries.  
 
FH has extensive expertise and the comprehensive project management and service 
concept guarantee state of the art solutions of impeccable quality – whether for 
single applications or large systems. The strengths of Fluidhouse rest in more than 
30 years of experience in developing fluid power automation systems and in their 
innovative approach to product development. Fluidhouse has ISO 9001:2000, ISO 
14001:2004 and OHSAS 18001:2007 certificates, which indicates the highest 
international standard for design and manufacturing excellence. 
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2. OPERATIONS MANAGEMENT  
Generally, marketing, finance and operation can be treated as three distinct areas 
inherent in any business. And the other entire business disciplines, which should be 
considered by the enterprise fit somewhere at least in one of the areas mentioned 
above. Hence, an academic theory disciplines can be illustrated into three parts: 
Financial management, marketing management and operation management.   
Operations management is the area concerned with the efficiency and effectiveness 
of the operations in support and development of the firm's strategic goals. The 
designed and operations of systems to provide goods and services are included in 
this field, which is concerned to the operation management. In other words, 
operations management is the planning, scheduling, and controlling of the activities 
that are transformed from inputs into outputs. Inputs can be regarded as raw 
materials, while outputs include finished goods and services. An assortment of 
recognized and well-developed notions, systems, instruments, facilities and 
techniques belong within the framework which is considered operations 
management. While the term operations management brings views of 
manufacturing environments to mind, numerous of these concepts should be 
applied into service settings, furthermore, certain of them are practically developed 
for the service organizations, which specifically manufacturing or servicing for 
customers.  (R. Anthony n.d.) 
 
Operations management focuses on the planning, scheduling, using and controlling 
of manufacturing or a service. Besides, it can also be a method to manage the 
running of the company. To achieve a triumphant operation strategy of for a 
company, a good system of operations management can be a furthersome concept 
to the company, so that the company can increase its competitiveness in the 
market. (Shim and Siegel 1999:chapter 1 ) Indubitably, there are many different 
operation strategies that can be applied in different companies. Cost leadership 
means that more profits are gained than in other competitors’ companies. Chinese 
companies in the international market always take this as their strategy, which is 
also the reason why the things made in China are so cheap compared with the other 
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Competitor’s product; keeping sales production on the low level to get more 
customers; competing on quality refers to the fact products or services of a firm are 
better than other brands, so that the customer may be willing to pay more to get 
the good quality goods or service. Flexibility is also a competitive weapon for a 
company, meaning that a company produces a wide variety of products to meet 
different specifications of the customers. For the company itself, they can overcome 
problems caused by the unstable market. On the other side, a fast speed of market 
entrance can also be a factor of increasing the ability of competitiveness. It might 
be especially important for service organizations like delivery companies, but the 
speed also refers to the customers’ acception, how long they can accept and how 
many people would like to change from old to new at the first time. Hence, the 
priority is to make a new product get into the market. Additionally, also the quick 
response back from the customer side gives a visible demand and market situation 
to the company. Zara is a good example of applying this strategy, 40% of their 
clothes are manufactured in the countries of Middle East, where they have been 
producing the garment, which have the least transient appeal(Fashion Chain - Zara 
2007). Moreover, products differentiation makes the company stand out among 
others and thus get less pressure from competition and market. Proverbially, Apple 
is a good example. (Goetsch and Davis 2009) What should be mentioned is the 
strategy or strategies a company picks up must be suitable for the company itself. 
Copying from others is not forbidden, but it is also not an advisable choice and of 
conduct. Certainly, creating a new and preferable strategy which is applied to the 
company is also a wise action.  
 
 
2.1. Lean manufacturing 
Lean production is a name given to a group of highly efficient manufacturing 
techniques developed (mainly by large Japanese car companies) in the 1980s and 
early 1990s. Lean production was seen as the third step in an historical progression, 
which took industry from the age of the craftsman through the methods of mass 
production into an era that combined the best of the best of both. The strategy of 
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inventory decision is always reflected by the production.  To reduce the waste of 
materials use, lean production can be considered.  (Black 2008:1–13) 
 
Lean production is calculated to combine the flexibility of production and quality of 
craftsmanship with the low costs of mass production. In typical assembly-line 
operations, designing could be undertook by a specialist outsiders (outsourced) or 
by a separated team of insiders (designing department). Then purchasing and 
producing are the following tasks, which are distributed to different departments of 
the company. The feedback can be got from both the production-line workers and 
the component suppliers, and that is a long and awkward process. However, lean 
production runs work hand-in-hand with production workers and suppliers, which is 
also an uninterrupted two-direction interchange. Therefore, obstacles can be ironed 
out immediately and at the same time, the task of communication can be simplified. 
(Idea: Lean Production 2009) 
 
In some books, it is stated that lean production is a concept that has evolved from 
Just-in-Time concepts (Arnold et al. 2008, 422). In the other words, JIT includes lean 
production. However, lean production can be identified as a bigger subject than JIT, 
while, JIT can be a strategy of lean production. Kanban system, Kaizen system, MRP, 
MRP II, and TOQ those all can belong to the strategy of the company to achieve the 
goal of lean production.  
 
 
2.2. Total Quality Management 
Quality means user satisfaction: that goods or services satisfy the needs and 
expectations of the user (Arnold et al. 2008,429). For example, the color, the size, 
the function, all of those are the elements to evaluate the of a product. Total quality 
management is an approach to improving customer satisfaction and applying of 
TQM is a way, in which an organization does business, because TQM brings ideas to 
the company, including the principles of all of the quality and customer-related 
process improvement. According to the ninth edition of the APICS Dictionary, TQM 
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is based on the participation of all members of an organization in improving 
processes, productions, services, and the culture of a company. (Arnold et al. 
2008,431). TQM highlights and supports to a company how to improve the 
management to achieve a goal, meanwhile TQM plays a top management’s role, 
leading a total quality effort, which all employees of a company at all level must 
focus on. Overall, the employees of a company are responsible for continuous 
quality improvement, and quality is the focal point of all organizational 
functions.(Russell and Taylor 2003,623). Based on the situation of the company, 
continuous process improvement and performance measures are worth giving 
more attention to than other concepts. TQM embodies the same basic principles as 
quality assurance, total quality control, and company- wide quality control. 
 
 
2.2.1. Basic concepts of TQM  
There are basically six basic concepts in TQM. A committed and involved 
management is directing and participating in the quality program. TQM is a 
continuous process that must become part of the organization’s culture; Focus on 
the customer means listening to the customer, so that goods and services meet the 
customer needs and with a low cost, meanwhile improving design and processes to 
reduce defects and cost. Involvement of the total workforce means that TQM is the 
responsibility of everyone in the organization. It means training all personnel in the 
techniques of product and process improvement and creating a new culture. 
Continuous process improvement means that processes can and must be improved 
to reduce costs and increase quality. Supplier partnering rather than adversarial 
relationship must be established; Performance measures indicated that 
improvement is not possible unless there is some way to measure the results. 
(Arnold et al. 2008, 433) 
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2.2.2. Continuous process improvement  
In recent years the term continuous process improvement has been used among 
companies to identify a quality improvement or TQM effort. Continuous process 
improvement is essentially a matter of nomenclature that reflects not only the 
functions of TQM, but also a trend of focusing management attention on business 
processes. However, business is not just a group of separate functions. For instance, 
filling an order of a customer is a process repeated continuously in the company, 
and based on this, there are numbers of different functions coming later after 
getting the order, including manufacturing design, planning, producing, packaging, 
purchasing, delivery and so on.  
 
The first step is to identify the critical processes in a company and then analyze 
these processes in order to understand how all the tasks and functions are 
interrelated. The objective is to determine ways to improve these processes while 
increasing the quality of the work being performed, and as a result, the product or 
service. This process for continuous improvement essentially follows the step in the 
Deming Wheel, shown in the following Figure 1.:  
    
Figure 1. Deming Wheel (PDCA Cycle n.d.) 
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Deming is credited for the development of the Deming Wheel, or plan-do-check-act 
(PDCA) cycle. The first step is PLAN, then following the arrow comes DO, CHECK, 
and finally ACT, but there is no end, while the cycle moves to work on PLAN again. 
PLAN refers to identifying the problem and developing the plan for improvement. 
DO means implementing the plan on a test basis. CHECK step is work on assessing 
the plan, testing if it is working. ACT means institutionalizing improvement and 
continuing the cycle. 
  
 
2.2.3. Performance measuring  
To determine how well an organization is performing, its progress must be 
measured. Performance measures can be used to discover which processes need 
improvement, to evaluate alternative processes, compare the actual performance 
with the target, so that corrective action can be taken, evaluate employee 
performance and show trends. It is really not a question of whether performance 
measure is necessary, but a doubt of selecting appropriate touchstone. Besides, it is 
useless to measure something that does not give validity, but what should be 
focused on is useful feedback on the process being measured. (Arnold et al. 2008, 
434). What can be taken into the measurement are Quantity, Cost, Quality and so 
on. Those can be chosen as the characteristics of the measuring elements. Different 
corporates should adopt different measurements and measurement elements to 
analysis.   
 
TQM Tools  
Currently, there are mainly seven tools of quality management. As a matter fact, 
those tools are used by companies measuring the performance and trying to get 
solutions to deal with all the problems, improving their performance and increasing 
their competition.  
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 The Pareto analysis is a diagram for tallying the percentage of defects resulting 
from different causes to identify the major quality problems. Theoretically, the 
identification of the Pareto chart is that 20% of the problems produce 80% of 
products defects. (Russell and Taylor 2003, 651–658). The Pareto analysis 
mainly works on separating the important from the trivial. The Flow Chart is a 
diagram of the steps in a process, which helps focus on where in a process a 
quality problem might exist.  
 
 Check sheet is a fact-finding tool for tallying the number of defects for a list of 
previously identified problem causes. 
 
 Histogram shows the frequency of data related to quality problems, to get the 
curve by calculating with standard deviation. A flat and wide curve means 
stable, rather than vice versa. 
 
 Scatter diagram is a graph showing the relationship between two variables in a 
process, and it identifies a pattern that may cause a quality problem. It 
determines the correlation between characteristics, and tests the correlation 
between process factors and characteristics of production flowing out of the 
process or two processes.  
 
 Statistical process control chart is a chart with statistical upper and lower limits. 
If the process stays between these limits over time, it is in control and a 
problem does not exist.   
 
 Cause-and–effect diagram, also called a fishbone diagram or Ishikawa diagram, 
is a graph of the causes of a quality problem divided into categories. More 
information will be giving in the following paragragh.(Russell and Taylor 
2003,651–658) 
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Case-and-effect diagram 
A Cause-and-effect diagram, also called a fishbone diagram or Ishikawa diagram, is 
used to identify the causes of quality problems, so that the problems can be 
analyzed and corrected. Cause-and-effect diagrams are visible chart, usually 
developed as part of participative problem solving for a team of employees, 
supervisors and managers, so that they can easily identify the causes of quality 
problems.  (Arnold et al. 2008, 447). Thereby, the problems can be corrected and 
even prevented from being happing in the future works. 
 
The following Figure 2 illustrates the general structure of the cause and effect 
diagram. 
 
  
FIGURE 2.  Ishikawa Diagram  
 
Usually the above diagram shows the main six parts, which should be separated to 
be analyzed. The problems should be collected from each department of a company 
by analyzing the reasons why those problems have happened (the details must be 
marked in the branches of the bone). Moreover, the branches can have sub 
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branches or even more under levels, to get more illustration of the causes of 
problems, since more details give more information of the category, and this means 
that it is easier to get the important and correct basic causes without making 
mistakes.  
 
 
ISO standards 
ISO –the International Organization for Standardization- is the world’s largest 
developer and publisher of international standards. ISO is a network of the national 
standards institutes of 163 countries, with a Central Secretariat in Geneva, 
Switzerland, that coordinates the system, one country as a member. 
(Standardization n.d.) 
 
MANAGEMENT AND LEADERSHIP STANDARDS  
ISO standards provide requirements or give guidance on good management 
practices, which are among the best known of ISO’s offerings. Many, although 
not all, are modeled on the management system structure of ISO 9001, which 
gives the requirements for quality management systems. Nowadays, ISO 9001, 
as globally implemented, is a firmly established standard for providing 
assurance about the ability to satisfy quality requirements, and at the same 
time, it focuses on enhancing customers' satisfaction in supplier-customer 
relationships (2008). Besides, there is another standard, called ISO 14001, 
which gives the requirements for the environmental management systems. 
This standard means to confirm global relevance for organizations, wishing to 
operate with an environmentally sustainable measure (2004). In a word, this 
ISO standard devotes itself to quality improving and environment protection, 
so that the planet people live in and the things people use can be improved. 
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Additionally, even the management standards are divided into those which can 
be used for certification, such as ISO9001 and ISO 14001, but those are only 
certifiable and requirements standards without providing the guidance. Hence, 
ISO 26000 has been published, which gives guidance on social responsibility. It 
neither follows the management system model nor is a certification standard. 
Therefore, any claim by an organization to be certified to ISO 26000 is false and 
organizations should beware of any offers to certify them to the standard. 
Moreover, ISO 31000 is not a certification standard either, but it offers 
experiencing a repaid take-up by the global market, which adapts all aspects of 
the management system approach. Both Standards were published in 2009. 
(Standardization n.d.) 
 
BENEFITS  
Nowadays, ISO standards make a considerable and positive contribution to the 
lives of people all over the world. In order to meet the expectations of the 
customers, ISO standards were prepared, which integrated many 
characteristics to a product or service. However, problems such as poor quality 
and not working appear, when a product or service has not been approved by 
standards and does not meet with consumer expectations; problems are never 
or rarely overlooked. ISO standards guarantee the safety of products and 
services, by ensuring the reliability, quality and sustainability. 
 
In addition, ISO standards work to improve different aspects of business, such 
as enhancing the development (manufacturing, supply of products etc.) and 
services (to be more efficient, safer and cleaner). Besides, they provide 
principles for health, safety and environmental legislation, which are based on 
the policy of governments, and share knowledge of technological advances and 
information on good management practices (The Benefits of ISO Standards for 
Your Business n.d.). 
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 2.2.4. Benefits of TQM 
Total Quality Management is a philosophy which focuses on the overall improving 
of a business. A company applies a preferable TQM, which always provides the 
continuous improvement of processes and products for the company. Moreover, 
the company can achieve and it enhances the efficiency of people and machines, so 
that the company is led to developed quality.  
 
One of the most important advantages that TQM provides for companies is to 
achieve productivity. Besides, process efficiency can be enhanced, through the way 
of identifying first, then illustrating, and finally trying to find solutions to eliminate 
problems in work processes and systems. TQM always addresses the key problem 
area, such as unnecessary tasks, redundant processes, mistakes in work processes, 
and duplicate efforts. On the other hand, TQM’s intervention helps with forecasting 
and pre-empting mistakes which could be led to happen or directly happen, and 
offering the suggestions which could be even used in unproductive activities. (M, 
Charantimath Poornima 2006:78–79) 
 
The contribution of TQM for a company might not be visible in a short term, but for 
a long term, the benefit is getting more clear or visible to see, especially the cost 
savings. (TQM as a Long Term Strategy by Rahul Jain n.d.) For instance, the cost 
savings include elimination of non-confirmation, unnecessary and repetitive work. 
Furthermore, removing of waste costs and reject products, cancelling of repairs and 
reworks and reducing warranty and customer support costs-all the above-all are 
mentioned above can be achieved by the application of TQM. Therefore the process 
efficiency can be improved, which also leads to improving of the profit per product 
or service. ( M, Charantimath Poornima 2006:78–79) 
 
TQM frees up management time from readressing problems and directs 
management time and effort to increase production and extend the range of 
products and improve the existing products. (McDonough 2011)  One of most-
watched benefits of TQM relates to customer satisfaction, which include reduction 
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of waiting time through the way of changing the method of appointment scheduling 
or client handling. Other benefits might be making changes in the delivery process, 
so that the product can be reached by the customers with a faster speed, and the 
better quality products, which can improve customer’s loyalty. Therefore, the 
impression of a company with high-quality products or services can be achieved.   
 
In the field of organization development, the advantage provided from applying 
TQM is improving communication skills of individual employees and complete 
overall organizational communication and knowledge sharing. This leads to is 
deepening and broadening of knowledge and skills of team members or employees. 
In the human resources of a company, the idea of making of a learning organization 
can be formed, so that which can offer the flexibility for the organization in 
deploying personnel, contributing to a developed rightsizing regular behavior for 
companies, therefore what can be ensured is costs competitiveness. (McDonough 
2011) Hence, in a word, through applying TQM, companies receive benefits for the 
whole company and it gives the organization a stronger ability to compete such as 
decreased costs and better productivity.  
 
 
2.3. Enterprise Resource Planning Systems 
In the mid-1970s manufacturing industry, MRP is short of Material Requirements 
Planning, which became the basic concept of production management and 
controlling. At this stage, BOM (Bill of Material) means purchase and order 
management, which also focused on the utilized parts list management and parts 
development. Besides, when his concept sets up order inventory management of 
materials to plant and personnel planning and distribution planning as mainstream 
as well, it became to a principle called MRP II (Manufacturing Resource Planning). 
What should be mentioned is that financial accounting, management accounting 
functions, human resource management function, and distribution management 
functions are incorporated and even come to globally cover all areas of the 
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enterprise, but still mainstay business. Hence, eventually, it became to be called 
ERP.  (Tagliavini M. and P. Faverio, 2002, 18) 
 
Enterprise Resource Planning is a kind of software that organizes and manages a 
company’s business process by sharing information across functional areas. For 
instance, Fluidhouse Finland runs the BaanIV system as their ERP software.  
Currently, in the software market there are different ERP software systems, such as 
SAP, Microsoft Dynamics NAV and AX 2009, JD Edwards EnterpriseOne and so on.  
Also more and more companies are going to apply or have been running an ERP 
system; this means ERP makes some contributions for companies.  
 
In big companies, the ERP market is saturated. Hence, ERP vendors turn to focus on 
the market of SME small media enterprise. (Tagliavini M. and P. Faverio, 2002) 
According to the European Commission, it gives the identification of SMEs, which is 
a company, having less than 50 people can be sorted into the catalogue of small, if 
more than 50 but less than 250 employees the company can be classified as 
medium size.  (The New SME Definition 2005) The detailed information on sorting 
the kind of companies is illustrated in the following diagram.  
 
 
FIGURE 3. Classification of SME 
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The situation of the market of ERP in SMEs is as follows:  firms with a number of 
employees between 51 and 250 have a rate of ERP adoption of 68%, while within 
smaller companies (11-50 employees) this data decreases to 29%. This trend seems 
to be confirmed by turnover, too: only 17% of respondents having a turnover lower 
than 7 million € use an ERP system, while the percentage increases to 75% for 
companies with a turnover between 7 and 40 million €. (The New SME Definition 
2005) For SMEs, ERP is applied mainly to support process integration, to enhance 
the efficiency of order processing, to replace obsolete hardware or software, to 
avoid data duplication and inconsistencies, and reduce inventory excess.  
 
 
Figure 4. Why did your company adopt an ERP System? 
 
ERP is an abbreviation for Enterprise Resource Planning, which means the 
techniques and concepts for integrated management of business as a whole form 
for enterprises. The viewpoint of the effectiveness can be achieved by an ERP 
application offering the abundant usage of management resources and the 
improvement of the enterprise management efficiency. ERP packages are 
integrated (covering all business functions) software packages that support these 
ERP concepts. Originally, ERP aimed at the manufacturing industry, including mainly 
the functions for general planning and management of the core business, such as 
sales, production, accounting, and financial affairs, etc. However, in recent years 
ERP is adapted not only in the manufacturing industry, but also in diverse types of 
industry or in other fields enterprise. Besides, the expansion of implementation and 
the usage of a global level become possible. (Tagliavini M. and P. Faverio, 2002:14) 
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2.3.1. Structure of  an ERP system 
ERP transforms transactional data. For example: sales into useful information that 
supports business decisions in other parts of the company, such as manufacturing, 
inventory, and procurement functions. ERP connects with the supply chain and 
customer management applications, helping businesses and sharing information to 
both the inside and outside of the company (Russell and Taylor 2003; 541). On the 
other words, the business and the communication between employees and 
consumers or suppliers are simplified.  
 
ERP creates a central depository for the company’s data, which enables the 
company to perform various business analyses, as shown in following Figure 5:  
 
ERP 
Data 
repostitory
Finance & Accounting 
Sales and Marketing
Production & Material 
Management
Human Resources 
Management
Customers Suppliers
 
FIGURE 5. Structure of ERP  
 
According to the figure, each department storages and picks up their information to 
the ERP information warehouse. Employees can freely check the information of 
other departments. From the right-hand side, what is illustrated is that orders are 
made by the ERP system, sending the information message to the suppliers, and 
then suppliers receive orders. On the other side, the diagram shows the relationship 
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between the customers and a company. However, this just introduces the basic 
structure of an ERP system, a company should find a suitable ERP system for 
themselves, which is in accordance with the idea of the company.  
 
 
2.3.2. ERP Contributions for Enterprises  
Running an ERP system in a company is a brilliant choice. Integration information 
can be the best benefit of all the contributions that ERP makes. The real project aim 
for implementing ERP is reducing data redundancy and redundant data entry, while 
sucking overall useful information or data into the system. If a company treats the 
information integration as nothing, it leads to the dangerous tendency of having a 
hard time with applying ERP. Therefore, ERP does not improve the individual 
efficiency of users, so if they expect it, it will be a big disappointment. Hence, ERP 
improves the cooperation of users.  
 
ERP brings efficiency for the employees working. Employees can easily manage their 
tasks by having a computer and a right to access to the internet, even if they are not 
in the office. Also, with the ERP system, the different departments do not have to 
waste time having meetings or face-to-face communication with each other, 
therefore, the efficiency of working is enhanced. Moreover, employees can check all 
the information that they want in the ERP system at any time. In addition, fewer 
personnel can manage a large amount of tasks, which is a way for the company to 
save the labor costs, and at the same time fewer human mistakes will happen. 
(Chou and Chang 2008, 154–155) 
 
There are also other pros. The other important advantage of ERP is its accounting 
function. An ERP system can integrate the cost, profit, and revenue information of 
the sales that are made, and present all of the information in a regular way. 
Normally, by pressing the export button, all the information is formally transformed 
to an Excel document, which can be used for employees. ERP also responses to the 
changes of a product is manufactured. A data structure should be set up and it 
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allows companies to edit when their product should be updated. This is important, 
because it will give the right to companies to keep better track of their products, so 
that firms can take tracks as their developing root. Besides, ERP’s applications of 
companies lead the products themselves to be produced with a high level of quality. 
Another area where ERP can be an indispensable tool is the area of security, which 
protects companies against crimes, such as embezzlement or industrial espionage. 
(Exforsys 2009) 
 
However, some elderly employees are not really willing to get training to learn how 
to use the software. And uploading ERP to a company might cost a lot of money at 
the beginning, which cannot be got back in a short term. Even though there are 
some cons for a company to run an ERP system, but its application is strongly 
recommend to apply since the benefits for the companies are more numerous than 
its disadvantages, which can even be overcome.  
 
 
2.4. Warehousing and inventories  
Inventories are materials and supplies that a business or institution carries either 
for sale or coming goods, which are provided by our supplies, to the production 
process. All businesses and institutions require inventories. Financially, inventories 
are important for manufacturing companies. On the balance sheet, they usually 
represent from 20% to 60% of total assets. As inventories are used, their value is 
converted into cash, which improves cash flow and return on investment. In 
addition, inventory management is responsible for planning and controlling 
inventory from the raw material stage to the final stage, whose product can be sold 
to customers. However, there is an inescapable cost for carrying inventories, which 
increases operating costs and decreases profits. (Arnold et al. 2008, 233) 
 
What kind of products or goods or freights can be sorted into inventories? Firstly, 
raw materials are one kind of those, which have not entered the production process. 
Secondly, WIP (work in process) refers to the materials that have entered the 
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manufacturing process and have to being worked on or are waiting to be worked on. 
Moreover, finished goods are the goods are ready to be sold, which are also 
inventories and should be appropriately kept in warehouses (Arnold et al. 2008:235). 
Within different companies, different warehouses and inventories could existe. 
However, the basic form of inventory is mentioned above as three types.  
 
Different inventory or warehousing management systems are determined by 
different production types of companies. Meanwhile, stocks on hand act as a buffer 
of the entire supply chain.  Warehousing stocks refer more to the mass production, 
which does not a have clear goal or does not know how much raw materials that 
production needs and how many final are products are going to be produced. In 
lean production, for instance, Just-in-Time requires less materials or components to 
be kept on hand. JIT production plans the exact amount of raw materials, the 
warehouse do not have to keep a lot as a buffer, since a huge amount of raw 
materials left in warehouse costs inventory expenses, takes the space of the 
warehouse, and gives a worse refresh cycle. (Goetsch and Davis 2012) However, 
keeping stock in the warehouse can be a bright choice. A large amount of 
purchasing gets the discount off the unit price, and with less transportation cost. 
Moreover, in the unstable market, to keep the inventory can overcome the risk for 
the future production. Therefore, a company should have an ability of making a 
good forecast on what goods should be purchased, when the price is low or not 
increased too much, or what the industry do not have anymore. Also the company 
can overcome the situation when the supply is smaller than the demand.  
 
 
2.4.1. ABC Analysis  
Both the ABC and XYZ analyses are tools that can be applied for the analysis of the 
standard items of the company. In the following there is the explanation for the 
reasons why the tools are taken into use and the combination of theoretical and 
practical examples in real work environment.  
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2.4.1.1.  Background of the ABC analysis  
The ABC inventory classification system determines the importance of items and 
thus allows different levels of control based on the relative importance of items. 
Most companies carry a large number of items in stock. To have better control at a 
reasonable cost, it is helpful to classify the items according to their importance. 
Usually this is based on the annual dollar usage but other criteria may be used. The 
ABC principle is based on the observation that a small number of items often 
dominate the results achieved in any situation.  This observation was first made by 
an Italian economist, Vilfredo Pareto, and is called Pareto’s Law.  As applied to 
inventories, it is usually found that the relationship between the percentage of 
items and the percentage of the annual dollar usage follows a pattern in which:  
 
 A.  About 20% of the items account for about 80% of the dollar usage. 
 B.  About 30% of the items account for about 15% of the dollar usage. 
 C.  About 50% of the items account for about 5% of the dollar usage.  
The percentages are approximate and should not be taken as absolute. This type of 
distribution can be used to help control inventory. (Arnold et al. 2008; 250) 
 
 According to the measures of inventory items and transformed measures, a 
company could get a suitable classification.(Ng 2007)  
 
 
2.4.1.2.  ADVANTAGES AND DISADVANTAGES OF MAKING THE ABC ANALYSIS 
There are many advantages in applying the ABC analysis, being described in the 
following:  
 
Better Control of High-Priority Inventory 
The ABC inventory analysis places inventories tighter. Besides, more frequent 
controls on high-priority inventory. High-priority inventory or class A inventory, 
which refers to the inventories that customers request most often. In 
manufacturing, class A inventory includes the items most often used in the 
production of goods. Because of class A inventory, which is directly leading to 
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companies whether they can get success or not, it is important to 
uninterruptedly monitor the demand of A class goods and ensure that stock 
levels match that demand. 
 
With the ABC analysis, companies can prioritize control the high-priority 
inventory, so that companies will be not ignoring the most important element 
of productions. While companies can properly lose cares of other inventories, 
which are not playing as a determined role in production. Therefore, 
employees’ works are more efficiency than before, when companies did not 
investigate their goods by applying ABC analysis. 
 
Within the other words, ABC analysis helps a company to see which items are 
important and must have be focused on, and which are not important and not 
too much time has to be spent on them.  
 
More Efficient Cycle Counts 
Under the ABC inventory analysis method, resources of companies can be 
allocated more efficiently during cycle counts. A cycle count is the process of 
counting only certain items on scheduled dates. The frequency of cycle counts 
and the items, which are choose, including depends on how often inventory 
fluctuates. Once inventory is organized by class, regular cycle counts class A 
inventory should be focused on. Depending on needs, it may be necessary to 
count class B inventory as infrequently as twice per year and class C inventory 
only once per year. The ABC analysis method saves time and labor to count 
only the inventory required by the cycle for the class of inventory but not 
counting all inventory items each cycle. (Advantages and Disadvantages of ABC 
Analysis Inventory n.d.) However, what should be mentioned is, this counting 
task can not be always follows the result of ABC analysis. The reason is, year by 
year, the items will be sorted into which class, will be changed.  
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However, every coin has two sides, therefore, at the opposite side of advantages 
are disadvantages, which are illustrated as following paragraph:  
 
Conflict with Other Cost Systems 
The ABC inventory analysis does not meet Generally Accepted Accounting 
Principles (GAAP) requirements. Besides, it is also conflicts with traditional 
costing systems. Companies apply ABC methods must operate two costing 
systems. One is for internal using, which is under the ABC method, while 
another for compliance with GAAP. Traditional costing systems generate the 
figures, which allocate cost reasons, through the way of the actual unit cost not 
the activity percentage of the cost reasons, required by GAAP. As a result, ABC 
cost assignments often differ from traditional cost system assignments. 
(Advantages and Disadvantages of ABC Analysis Inventory n.d.) In the other 
words, applying ABC analysis give invisible press for employees, who always got 
the confusing results.  
 
Substantial Resources Required 
The ABC method requires more resources to maintain than traditional costing 
systems. (Advantages and Disadvantages of ABC Analysis Inventory n.d.)To 
making an accurate ABC analysis, what should be definitely well -done is 
collecting all the information and updating allover data of each item, which are 
required for productions.  
 
Actually, in companies, they prefer that the things are not too complicated. By 
conducting this ABC analysis, and getting the update data, then move the 
inventory place much be changed from one to another. They might have no 
time to do this.  
 
 
2.4.1.3.  Solutions of Dealing with Different Level of Product 
The ABC analysis is just a basic way to sort out all the standard items of a company, 
what is really useful for the company is not making conducting the ABC analysis, but 
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making the analysis according to the result of the ABC analysis. That means getting 
the useful, understandable information out of the data source.  
 
A LEVEL ITEMS  
Here, A level items can be treated as the most essential items, since fewer items 
costs high value. What can a company achieved after separate more attention on 
the A category items is the managerial effectiveness can be maximize.  
 
Theoretically, because of a high consumption value of A items costs, those items 
require very strict control, such as frequent ordering, no safety stock left in 
warehouse, weekly control statements, as many sources collected as possible for 
each item, strict value analysis of A items, precise indicate in its materials planning, 
minimize the waste obsolete and surplus and while maximize the efforts to reduce 
lead time. (Rama 2009) Only follows points are mentioned above, A items can be 
took charge of in a good way.   
 
However, a company cannot stop problems from happening, when the company 
has problems with its A items, such as several items are left in a warehouse, or an 
order to a supplier is too long to be set up and it is too long to receive the freights, 
what are ordered. Hence, to deal with problems of those items leading to, JIT can 
be applied into the production plan. Just-in-time production will be described in the 
5.1.1. Just in Time. Moreover, it is better than the lack of the A items’ details, so the 
employees should take notes down as clear as possible. At the same time, 
purchasers should cooperate with designers, try to find a better substituted 
products to instead of the old one, so that the costs can be decreased, the lead time 
can be shorted, the quality or performance of final production can be raised up.  
B LEVEL ITEMS 
B level items are the second most important items.  Rama Rao states that B’ items 
formalized inventory system with periodic attention to purchase and stores 
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management. Also he mentions that B items are placed in the moderate value level, 
which requires moderate control, low safety stock, monthly control reports, two or 
more reliable sources, and moderate value analyses. Besides, present plans should 
be estimated based on past data and employees give B items quarterly control over 
surplus and obsolete item. (Rama 2009) B items are not the most important items, 
but still occupy a big part of allover values, which also determine the successful of a 
company. What should be taken care of are the top ranks of B items, when an 
employer makes an analysis of all the B items.  
 
In my point of view, EOQ Economic Order Quantities can be a good solution of 
improving the purchasing the performance of B level items. About EOQ method, 
there is more information in the chapter 2.4.3. Even though, in the B item, not all of 
them are important, but there are still some, which should be focused on. Hence, 
companies can base on the unit price or purchase price to set up a level, if an item’ 
price is over the level, then it should be sort to the important group, but the others 
can get less attention by employees.  
 
 
C LEVEL ITEMS 
C level items are less important items which have be paid less attention to. In an 
article, Advantages and Purpose of ABC Analysis,  Rama Rao also gives the light of 
the characteristics of managing C items. Those are low consumption value, which 
requires low control but high safety stock, bulk ordering once in a long period, 
quarterly control reports, and two reliable sources for each item. Besides, minimize 
value analysis of C items, rough estimates for planning, annual review over surplus 
and obsolete materials and minimum efforts from employees. (Rama 2009) C item 
always take the majority of the all items that a company owns, normally there are 
half of items are sorted into C group.  
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A company should prevent problems from happening. For example, less analysis of 
C items or less attention to the quality of those items purchasing, year by year, 
leading to costs are increased and on hand stocks are raised up. To overcome a 
wickless, a company should have a good relationship with those items suppliers, so 
that the company can give more trust to those supplier companies. Or for a type of 
item, company should know more than one supplier, who can give this type as 
support, so that the company can avoid over reliably for one or only one supplier.  
 
In a real case, the result of the ABC analysis cannot be trusted without any 
consideration. Reviewing each item must be done after getting the result of the ABC 
analysis, some might be easily broken, some might have a cheap unit price but have 
to be purchased in a large amount so that the total value is high. For instance, 
screws and similar staff were purchased in a big amount; therefore, based on the 
value high, they can be sorted into B items or even to A level. Hence, in practice, not 
all A level products are important items on the other side, the most essential item 
can be on A level and also on B level. Based on the situation of the company, the 
unit price which is lower than 100 Euro can be picked out of the most essential 
items.   
 
 
2.4.2.  Background of XYZ analysis 
The XYZ analysis is more used in relation to the customers’ demands for FG (finished 
goods); X is high demand, Y medium demand, Z very low or esoteric demand. The 
XYZ analysis is calculated by dividing an item's current stock value by the total stock 
value of the stores. The items are first sorted on a descending order according to 
their current stock value. The values are then accumulated till the value reaches the 
60% of the total stock value. These items are grouped as 'X'. Similarly, other items 
are grouped as 'Y' and 'Z' items based on their accumulated value reaching another 
30% & 10% respectively. The XYZ analysis gives an immediate view of which items 
are expensive to hold. Through this analysis, the amount of money locked up can be 
reduced by keeping as little as possible of these expensive items.(Gebel et al. 1998) 
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The idea of XYZ is similar to the ABC analysis, but it is more focused on the finished 
product. Companies should base on their own situations and pick a right measure.  
 
 
2.4.3.  Economic Order Quantity   
Bill Roach explains how the origin of the EOQ began in his article, “Origin of the EOQ 
formula: transcription or transformation?” published in 2005. Roach explains there 
the Economic Order Quantity. He also mentions how the contribution of Ford W. 
Harris to the EOQ formula was significant. The classical EOQ theories have been 
often concerned with the case, in which a day s´ holding cost per unit of product, set 
up costs and a day s´ demand for the product, which are constant. With the 
condition the inventory policy is planned, a day s´ average inventory cost may be 
decreased (Gonzalez and González 2010). 
 
Nowadays, the Economic Order Quantity formula has been used in both 
engineering and business disciplines. Engineers also study this philosophy -EOQ- in 
engineering economics and industrial engineering courses, or similar lectures. On 
the other hand, business disciplines study the EOQ in both operational and financial 
courses. In both disciplines, EOQ formulas have been practiced and applied specific 
in illustrating concepts of cost business, which is more specifically applied in 
inventory management. (Keisuke 2001) 
 
EOQ is short of optimal order quantity, which minimizes total inventory costs. There 
are several variations of the EOQ model, depending on the assumptions made 
about the inventory system, which are introduced in following paragraph.  
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2.4.3.1. The Basic EOQ Model  
The basic EOQ model is a formula, which is used for determining the optimal order 
size that minimizes the sum of carrying costs and ordering costs. The model formula 
is got under a set of simplified restrictive assumptions, which is given in the 
following: 
 Demand is known with certainty and is constant over time. 
 No shortages are allowed. 
 Lead time for the receipt of orders is constant. 
 The order quantity is received all at once.  
(Russell &Taylor 2003, 464) 
 
The following Figure 6 shows the relationship between EOQ and costs:  
 
FIGURE 6. EOQ  
 
If the holding cost, and reorder costs are fixed, and the demand for a certain period 
is clear, we can get EOQ by making the calculation. Using the following formula is:  
EOQ=√
      
  
          RC=Co*D/Q       HC=Cc*Q 
Where: RC= reorder cost     Co=times of order per year 
HC=holding cost      Cc= annual per unit carrying cost 
D= demand               Q= order size 
(Waters 2003; 72) 
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2.4.3.2. Advantages and Disadvantages   
The EOQ model is a commonly used element of a continuous review inventory 
system. It is based on the formula to calculate the most economical number of 
items to minimize costs and maximize the value of the re-stocking inventory. 
However, owners of companies should evaluate the pros and cons, before applying 
this inventory model.  
 
Minimized Storage and Holding Costs  
Inventory costs might be expensive for a small company. The EOQ model 
provides the most economical number of units per order for purchaser to make 
orders. Even though purchasing a large amount, companies can get discount by 
bulk buying and low order costs. But companies should base on self’s situation 
and then make decisions whether spend more holding costs or whether 
optimize the unit price of ordering.  
 
Complicated Math Calculation  
The EOQ model requires a good understanding of algebra, which is a 
disadvantage for small business owners, who lack of math skills. Additionally, 
effective EOQ models require detailed data to calculate several figures. For 
example, the key formula of the model calculates the square root of 2DS/H, 
where D is the number of units purchased annually, S is the fixed ordering 
charge, and H is the holding cost per unit. Rent or mortgage payments, utility 
costs and property taxes are required just to calculate H.  
 
Based on Assumptions  
The EOQ model assumes a steady demand of a business product and 
immediate availability of items to be re-stocked. It does not account for 
seasonal or economic fluctuations. It assumes fixed costs of inventory units, 
ordering charges and holding charges. This inventory model requires 
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uninterrupted monitoring of inventory levels. The effectiveness of the basic 
EOQ model is most limited by the assumption of a one-product business, and 
the formula does not allow for combining several different products in the 
same order. (The Advantages & Disadvantages of Economic Order Quantity  
n.d.) On the other side, more checking tasks are gave to employees and all the 
data information should be corrected without any mistakes. 
 
Actually, some companies do not use the EOQ model. It is hard to calculate, 
and especially, to monitor the assumptions, which makes difficulties for the 
company. And even though the company can get all assumptions for calculating, 
the demand for different items is changing frequently. For instance, the 
production of Fluidhouse, Finland, is based on the customer’s specifications. 
The components for products might be different for this customer- they need 
small pressure pump, but the other customer needs a large one. Basically, they 
cannot monitor how much they want for a year or they do not even use in a 
year, next year or later on. Nevertheless, the demand of a year is mandatory to 
be included in the EOQ formula, if a company has no clear demand of a year, 
how can they get the optimal order size.  However, in Fluidhouse, for some 
standard items can be used for all the production, which can get optimal order 
size by the calculation. For instance, the screws, switches and fittings are 
needed for all the production, and those can be got an optimal order size.  
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3. SUSTAINABLE OPERATIONS MANAGEMENT 
Sustainability is an increasingly relevant issue for a wide range of organizations, and 
therefore sustainability management strategies and practices are of growing 
significance. Because many sustainability impacts are strongly influenced by 
operations management decisions, it is critical that the operations management 
function, including the requirements of sustainability management. This has 
implications for decisions and processes which are associated with all aspects of 
operations management including strategy, design, planning and control, and 
improvement. For example, appropriate environmental and social performance 
objectives, targets and indicators need to be integrated with quality, cost and other 
more conventional performance measures. The perspective of a closed loop supply 
chain must be adopted the requirements of other stakeholders. Besides, customers 
must drive operations decisions. Thereby, with implications both of the professional 
development of managers and the research, the operation management is 
expanded considerably, and at the same time, the nature of the operations 
management is changed. (Bettley and Burnley 2008a, 53) 
 
Nowadays, Operations management researchers and practitioners are facing a new 
challenge, which is integrating the issues of sustainability with the traditional 
business interest. During the past 20 years, there has been growing pressure on 
businesses to pay more attention to the environmental and resource consequences 
of the products and services. One symptom of this pressure is the movement 
towards triple bottom line reporting (3BL), which is concerning the relationships of 
profit, people, and the planet (environment). Integrating environmental, health, 
and safety concerns with green product design, lean and green operations, and 
closed-loop supply chains, those, overall, can be the resulting challenges. (Paul, 
Kalyan, and Luk 2005:482) A company that has got a sustainable operations 
management system signifies that the company has a high ability of competiveness.   
 
The conventional definition of sustainable development is kind of development 
which meets the requirements of the present without compromising the future 
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generations, who need to meet their own needs, although this tends to be 
interpreted differently in different contexts. Typically, at present in industry, it is 
environmental sustainability that is the focus of attention, but sustainability is 
actually a rather broad concept, which comprises a wider set of “corporate social 
responsibility”, including e.g. financial, social and environmental concerns, or 
“quality of life” (Bettley and Burnley 2008b:2). Hence, in many cases, sustainability 
might lead people to thinking about the environmental field. However, in the thesis, 
the focus is more related to the sustainability of a company’s’ operation, which also 
should be valued, especially in the economic crisis period. Moreover, sustainable 
operation management makes the company’s long-run development dreams come 
true.  
 
Over the recent years, the research has focused on sustainability in operations, 
which has been attracting much interest of companies. This situation also means 
that people or entrepreneurs take interest in the sustainable operation, and they 
realize companies grow up healthily by applying the management of sustainable 
operation.  As is to be expected in this wider field, there are many approaches 
which researchers have taken. Applying CSR in whole supply chains is to achieve an 
aim of examining the implications of sustainability for different parts of the supply 
chain or value chain. Work in the former area means those companies tend to be 
more focused on the societal and human aspects of business behavior, often at the 
industry level. (Lawrence 2009:4) 
 
As companies developed their core competencies and included them in their 
business processes, the tools and concepts of TOM and JIT were applied to 
developing new product development and managing supply chains and their 
typically involved multiple organizations. Generally, they first incorporated JIT 
between suppliers and production units, then moved optimized logistics (including 
deficient consumer response (ECR) between producers and distributors, then to 
CRM customer relationship management finally to global fulfillment architecture 
and risk management  
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3.1. Sustainable Manufacturing-JIT 
Taiichi Ohno, a former shop manager and eventually Vice President of Toyota 
Motor Company, is the individual most credited with the development of Just-In-
Time. Just-In-Time (JIT) is a word, which is devote itself to illustrates the Toyota 
production system which is widely recognized today as one of the most efficient 
manufacturing operations in the world. In its simplest form, JIT requires only 
necessary units to be provided in necessary quantities at necessary time. The idea 
of JIT is that producing one unit extra is even worse than being one unit short, and 
completing production one day early is not better than finishing one day late. 
Besides, all required items are supplied only when needed. Therefore, “Just in time” 
was created. (Russell & Taylor 2003;511)   
 
JIT production is defined in many ways, but the most popular approach is including 
the elimination of all waste and continuous improvement of productivity. Waste 
means anything that is over than the minimum amount of equipment, parts, space, 
material, and a worker’s time must absolutely necessarily add value to the product. 
This means there should be no surplus, there should be no safety stocks, and also 
the lead time of transporting or manufacturing or producing should be minimized 
(Arnold et al. 2008, 398). 
 
Anything in the product cycle that does not add value to the product is waste. In 
Fluidhouse, Finland, this waste is one of problems of inventory department. There 
are more than 700 items are left on hand which are wastes, since they do not use 
them anymore, and some items are just new without being used. For many years, 
those have been left in the warehouse. The purpose is to overcome this poor 
situation and not let it happen again in the future. Appling JIT can be a way to 
prevent that waste.  
 
By making an analysis of the company, it became clear that the waste can be caused 
by poor product specification and design. Actually, Fluidhouse manufactures the 
products based on the customer specification, different customers have different 
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requirement. They have to design for each customer separately, if they do not order 
standard products. Hence, to achieve a better performance, they test products 
during the design period, and they may change some components. Those 
substituted components have been left in the warehouse, waiting for whether they 
can be used in the future, but in fact, they are waste.  This is almost impossible to 
be overcome, since to get good quality, the tests must be done and the changes 
must happen. What they could do is try to minimize the waste. Here, components 
standardization can be applied for some that can be shared. Part standardization 
creates large quantities of specific components that allow longer production runs. 
This, in turn, makes it more economical to use more specialized machinery, fixtures, 
and assembly methods. Standardization reduces the planning and control effort 
needed, the number of items required and the inventory that has to be carried.  
 
Also there are wastes that are caused in the manufacturing, involving 
manufacturing planning and control, quality management, maintenance and labor 
relations. Toyota has identified seven important sources of waste in the 
manufacturing. The process of machinery, methods or decisions, movement of 
stocks or components, product defects, waiting time of operator or materials, 
overproduction, inventory costs of stocks.   
 
Compared with mass production, JIT requires more elements to support the 
production running: tight schedule of production from the beginning to the output 
end; right amount of components for manufacturing; no inventories, but getting 
component just before the production. However, more benefits from JIT production 
can be achieved. For instance, funds are tied up in inventories and can be used 
elsewhere; spaces previously used, to store inventories can be used for other more 
productive uses. Moreover, throughput time is reduced, while resulting in greater 
potential output and quicker response to customers. Also, JIT leads to defect rates 
reduction, which results in less waste and better customer satisfaction. (Lyu and 
Gunasekaran 1997) 
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3.2. Sustainable Supply Chain-ECR  
ECR is short for Efficient Consumer Response, which uses Just-In-Time principles to 
pull materials through the series of organizations in a supply chain. ECR aims to 
improve product flow by minimizing inventory of a supply chain and make cash flow 
faster. Quick Response is a strategy of supply chain management, started at United 
State food industry in the year of 1992. Then, Japanese food and commodity 
processing industry began to apply this strategy and forming a system so called 
Efficient Consumer Response. After that, ECR Europe was launched in 1994 gave the 
definition of ECR, which is ECR is the realization of a simple, fast and consumer 
needs with the lowest possible cost. ECR highlights the cooperation between 
suppliers and retailers, especially, increased competitiveness of firms among the 
different companies all over the world and satisfied the variety demands of 
companies. (Christopher and Peck 2003:92)So they have to build a trustable 
relationship by using modernized information and strategies to coordinate 
production, operation and logistics management, to achieve the different 
requirement of customs in a short time. 
 
Figure 7. ECR  
 
The idea of ECR system is to make efficient product introductions, efficient store 
assortment, efficient promotion and efficient replenishment.  
The ECR concept focuses on four branch specific core areas: 
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 Efficient store assortment (category management) 
 Efficient replenishment 
 Efficient promotion (sales campaigns) 
 Efficient product introduction. 
(Jespersen and Skjott-Larsen 2005:96.) 
 
ECR system applying new technology and new method 
At first, the ECR system uses advanced information technology, developing a 
Computer Assisted Order (CAO) system between production enterprisers and 
distribution firms. The CAO system works with Point of Sale (POS), gets sales 
information, then ordering requirements are transferred to a distribution center 
automatically. This is a way to try to make the inventory of retailers decreased to 
zero, and reduce the life cycle from ordering and receiving, increasing the freshness 
of the products. In addition, manufactories can figure out whether the new product 
can be adopted in the market or not, in a short time.  
 
Besides, ECR system applies two new managing methods, category management 
and placing management. The idea of category management is not to focus on any 
specific product, but focus on a type of products to get an optimized rate of return. 
Placing management means optimized the layout of commodities and place of 
counters compared with the analysis of category management, the purpose is to 
increase the amount of sales and gross margin.  
 
Stable relationship 
In traditional commodities supply system, the producer, wholesalers and retailers 
have no tight relationship between each other, the ordering happens quite 
randomly. This makes commodities flow in an unbalanced situation between the 
producer and sellers, so that the costs are increased. However, ECR systems 
overcome this weak point, offering a good relationship among the companies in the 
supply chain to realize the coexistence and co-prosperity. 
 
  
43 
 
No documents work 
The ECR system uses the advantage of information handling technology to make 
information transfer without any paper documents. The benefits are: easniess to 
check out the products’ details, automatically dealing entrance of warehouse, quick 
replenishment of the warehouse, increased precision of forecasting and reducation 
of costs.  
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4. CURRENT  SITUATION AT  FH  
Fluidhouse used to be the part of Mesto Paper Mill. After the separation, 
Fluidhouse is an independent company, which is producing lubrication and 
hydraulics systems for the paper machines. However, lots of items have been left in 
the warehouse without being too much used until now. And according to the bill of 
material list, there are a series of items are related to the premier production. Year 
by year, with the growth of the company, there have happened some problems. To 
improve the operations management, the problems are waiting for the solutions.  
 
4.1. Problems  
Currently, the company faces the problem of having too many components on hand. 
Those on hand materials are of high value, zero turnover, and being unused, and 
even not going to be used in the future. Those items cause a lot of costs, such as the 
costs of purchasing price, inventory keeping, and occupied space in the warehouse. 
The thesis task was to use the ABC analysis to find out those items and check their 
quality, and then try to find ways to deal with those items. In addition, based on the 
theoretical study and according to the situation of the company, it was attempted 
to create some strategies of operation to get better performance, overcome the 
problems and get sustainable development, in other words, to prevent the problem 
from happening in the future.   
 
According to the ABC analysis, until March 2012, in Fluidhouse,  there were 26159 
standard items in total and 2642 items on hand, in addition, 710 items had zero  
turnover per year( account of the time before March 2012) , which cost almost 
150000 euros, as shown in Figure 8.  
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FIGURE8.  analyze of standard items   
4.2. Baan IV - ERP System  
The Baan Enterprise Resource Planning (ERP) system is a generic and 
comprehensive business software system based on a distributed computing 
platform including one or more database management systems. It combines a 
global enterprise information system covering large parts of the information needs 
of an enterprise implementing all kinds of business processes that are vital for the 
operation of an enterprise. The system helps an organization to deal with basic 
business functions such as inventory, purchase, sales, distribution management, 
financial accounting and controlling, and HR management, as well as with advanced 
business functions such as project management, production planning, supply chain 
management, sales force automation. All the information from different 
departments can be shared in this system platform, employees having the rights to 
access in to use all the information from different sectors.  
 
 
 
 
4.3. Data Analysis - ABC Analysis 
At Fluidhouse, Finland, the products are manufactured directly to the customer, so 
there is no or little final product kept in the warehouse. Normally, they transport 
0 5000 10000 15000 20000 25000 30000
0 turnvoer
on hand
total
0 turnvoer on hand total
 Value K€ 143.60822 1147.95698 28734.47996
Amount 710 2642 26159
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the final products to customers immediately after packaging. What they have to 
stock in the warehouse is the components which are processed into final products. 
Technically, they order as much as they are going to use for the production, but 
during the period of designing, they might order some components or different 
type of materials to ensure the quality of final products. Hence, there are some 
components which cannot be used for machines and which are left in the 
warehouse. Year by year, those are still on hand with a zero turnover.  
 
To figure out which item can be sorted into the list of zero turnover, there are few 
steps to do:  
1. Get the standard items sheet and make the ABC analysis based on these 
standard items. 
2. Get the turnover sheet and pick up the zero turnover items.  
3. Combine two sheets together to get the level for all of zero turnover items.  
4. Work on the different level of items to get a suitable solution for classified items. 
 
In a real case, such as the situation of Fluidhouse, this classification is not suitable 
for the company: only 20% of the items are A items but account for more than 90% 
of the total value. Hence, based on the distribution, a classification like the 
following can be suitable for Fluidhouse, theoretically:  
 A  About 10% of the items accounts for about 68.6% of the total value. 
 B   About 20% of the items accounts for about 23.3% of the total value. 
 C   About 70% of the items accounts for about 10.1% of the total value. 
 
Practically for the company, the following classification could be used:  
 A  About 10% of the items accounts for about 71.5% of the total value. 
 B   About 20% of the items accounts for about 17.2% of the total value. 
 C   About 70% of the items accounts for about 11.4% of the total value. 
The data are close to each other. Hence, this is a reasonable analysis of the 
company.  
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However, in this case, since Fluidhouse produces less finished products, which are 
immediately transported to customers, here, XYZ is not being taken into the 
consideration. 
 
In Fluidhouse, Finland, there are 2642 items out of the total number of standard 
items left in warehouses, 10% of 2642 items means that 264 items are classified as 
A level items. 528 items are sorted into B level, which is 20 % of total on hand items. 
The rest of those, 1849 items are C level.  
 
 
FIGURE 9. The amount of  each  A, B and C level.  
 
There are 710 items with a zero turnover included into those 2642 items, costing 
almost 150,000 euros. And 39 items are A level, 101 are B level, the rest are C level. 
However, to get the essential items, the unit price lower than 100 euros are not 
involved into the essential item list. Hence, 257 items are out of the rest, jump into 
the essential item list, which takes the 89% of the total value of zero turnover items.  
 
 
 
 
5. RECOMMENDATIONS 
The purpose of the research and analysis was mainly for to solve the problem that 
Fluidhouse has currently.  To deal with the problem that the company has, the 
A, 264.2 
B, 528.4 
C, 1849.4 
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solution can be separated mainly into two categories, direct approach and indirect 
approach.  
 
 
5.1. Direct Approach  
The direct solutions are more like the corrective maintenance of a machine. After 
problems have happened, a suitable way is attempted to be found to deal with it 
and fix it. This can be an approach to deal with the essential items especially, and 
can also be implemented for other zero turnover items.  
 
5.1.1. Re-engineering 
Re-engineering means the zero turnover items can be involved in the new design. 
This is a way to get reuse for those items. By communicating with designers, the 
possibility of reusing those items can be attained. This approach may not be 
significant for dealing with all the items, because the reason why those items are 
stocked in the warehouse is they cannot be used for the production. However, if 
goods are involved in the new design, checking the quality of the goods before 
using is an important task to do, because some of them have stayed in the 
warehouse for long time.  
 
The data analysis was finished in the middle of April, 2012. One and half months to 
deal with those zero turnover items are still short. However, until now there are 7 
items have been agreed to be uses in a new design and production. Moreover, 
there should be more items getting reused in the future.  
 
 
5.1.2. Sale 
Zero turnover items were considered to be sold to other companies or other 
countries or secondary industry market. Even though by selling those items a good 
price cannot be expected, but it is still better than just leave them in the warehouse. 
This is a way to get some money back. 
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This approach was being considered for a period of time, but the company gave it 
up since the agreed price was too low. Hence, they were not willing to spend time 
on the less valuable tasks. Even though the company was not set up this to the 
agenda, they still would like to keep this as an approach, if they have a good 
opportunity to sell those items out.  
 
 
 
5.2. Indirect Approach   
In a way, the indirect solution, which is similar to the predictive or preventive 
maintenance of a machine, can also be a way to deal with the problem. This 
preventive task refers to the sustainable operation management of the company. 
To prevent the situation or problems from happening in the future, what should be 
done is not only developing the performance of the production department but the 
whole company has to be improved.  The warehouse and inventory play a service 
role in the production, hence the efficiency of inventory and the type of warehouse 
are influenced by the strategy of the production. EOQ can be applied into dealing 
with B level item. Therefore, to get a better warehouse, lean production can be 
introduced into the company. To achieve lean production, JIT can be a suitable tool 
for the company to make the situation better, to reduce the wastes especially. JIT 
can make a short term benefit for the company. Beyond that, TQM as a total 
performance evaluation gives effort to the long term strategy of the business. The 
Ishikawa diagram can be a good tool of TQM for the company, since the tool is a 
normal part of the problem-solving activity of quality circles and teams. TQM can 
evaluate the whole company, not only the department of production and inventory.  
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5.2.1. EOQ  
Economic Order Quantity, which can be applied in Fluidhouse, has been addressed 
in the chapter of 2.4.3. However, the real situation of Fluidhouse is that customers 
set all the specifications and involved in the production design, which can be called 
engineer to order (ETO). Hence, all the items of Fluidhouse cannot be satisfied by 
calculating EOQ, because some items are involved in the customer’s specification 
but not into others. Nevertheless, there are some semi-finished and unit product 
that are manufactured as standard production, the items included into that 
production can be purchased according to EOQ calculation.  
 
In the real case, Fluidhouse gets data from the Baan IV system, which can support 
calculate EOQ calculation. For instance, by calculating EOQ for a project of 
Fluidhouse, the significant benefit can be seen by comparing the total costs with the 
EOQ total cost. For this project, 21,355 euros means that 6.7% of cost can be saved. 
Actually, according to this project, the reduced cost is not the most important thing 
for the company, but the essential contribution for the company is reducing the 
rate of production interruptions.  
 
However, the company does not entirely trust the result of the EOQ calculation. 
Normally, the company will go through each item, they may add or reduce the EOQ 
result. For example, EOQ calculation gives the quantity 60of a kind of pump which is, 
but base on the experience, they may reduce it to 50. There is no specification of 
how much there will be minus or plus to the result of the EOQ calculation. No 
matter if the calculation is exactly or not, the EOQ at least offers a quantity number 
for each item. All the following data analysis that the employees did are according 
to the result of EOQ. Hence, EOQ is important for the company, and worth to being 
focused on.   
 
5.2.2. JIT AND KANBAN SYSTEM 
JIT production is a way to enforce the lean production and sustainable manufacture, 
which has been introduced in chapter 3.2. One of mainly objectives in implementing 
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JIT service is to achieve the common goal of companies. A major thing to start with 
in implementing JIT in any company is to enhance the level of education and 
training, and to encourage suitable incentive schemes.  
 
The basis of JIT is 5S’s:  
a. Seiri(sorting): classify materials in the warehouse based on their usefulness 
b. Secton(stabilizing): place the value-added materials in handy positions 
c. Seiso(sweeping): clean up the non-value-added materials 
d. Seiketsu(standardizing): maintain the factory in good looking shape 
e. Shitsuke(sustaining): let the employees have good habits and follow the rules. 
 
However, there might be a question of applying 5S with a preferable way, which 
should be definitely suitable for the company. Besides, all the employees should 
learn the new ideas, and get used to them. Moreover, at the beginning, employees 
should monitor the regular of 5S, therefore, reducing the potential mistakes from 
happening, and at the same time, a better idea should replace the old one. During 
the research, my recommendations of setting up the 5S rule are illustrated as: 
Firstly, sorting: based on BOM of Fluidhouse, which already did the checking of all 
the material on hand in warehouse, and then calculated by the measured of the 
ABC analysis within a regular time, half a year or one year, which could be according 
to the situation of a project. Secondly, Stabilizing: based on the first step, the 
frequently used items are placed in places where it is convenient for workers to pick 
them. After that, Sweeping: at this stage, useless items from those which are 
already placed in the corner, and paste stickers on those items, which showing the 
information of items. Then, Standardizing: identifying the definitely unuseful items 
from those, which are already placed in the corner, and deal all of those. The 
measure could be re-engineered or sold out, which are introduced above in 
chapters 5.1.1 and 5.1.2. Finally, Sustaining: all the employees should be trained 
and got the used of having the habit to following the rules of 5S.  
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With 5S activities the working environment in Fluidhouse should be cleaned up to 
improve the safety, quality and productivity. With those activities, the company can 
set up a solid foundation for the JIT system, so that the production system can be 
operated smoothly, without any interruption, therefore, safety, quality and 
productivity can be enhanced overall, over the years.  (A and J 1997) Besides, all the 
employees form good habits of working, thus decreasing the human errors and 
increasing the efficiency of working.   
 
Employees, machines and materials are integrated efficiently using standardization 
of various processes and material flow, so that the result of the application of JIT 
and maintenance of any improvement project can be realized without wasting any 
resources in the entire process.    
 
JIT provides a routing production, a balance production and the rationalization of 
resource allocation. To implement JIT, the Kanban system acts as a tool for 
companies, especially for industrial enterprises, to achieve the aim of the seven 
points of less waste. These points are waste of over production, waiting waste, 
waste of transport(inside), waste of inventory, waste of actions, waste of planning 
work or processing, waste of bad quality products.  Kanban in Japanese stands for 
Card, and, in the production enterprises, cards are full of information of the 
situation of the products on them, and they should be put with the items after each 
stage of production from the beginning to the final step. Kanban cards only give 
commands for the current process for value-added produces. Based on the 
situation of Fluidhouse, there are three types of cards, which could be created: 
Production Card, Withdrawal Card and Information Card, which are showed as 
following figure: 
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Production card  
Items No.    
Items Name/Descreiption    
Warehouse    
Place    
Amount   
Production Mode or 
Processing  
  
 
Withdrawal card  
Name    
Placing (From-To)   
Project    
New Items No.   
Amonut    
Current Production Mode  
  
Following Production 
Mode and Processing    
 
Signal Card  
Date   
Finished Date    
Urgent  Yes       Not 
Quality Check  Good      Not 
 
FIGURE10. Kanban Cards  
An item could wait with the Production Card with a Signal Card, workers could pick 
the item up and read the card, then do what the cards says. When the item has 
been manufactured, a new card - Withdraw Card - should be signed, so that the 
item can be transported to the following step for machining. But the quality check 
before machining should be done and only when the mark of Quality Check is Good, 
then the following add-valued process can be implemented. Moreover, if the 
products are in the urgent situation, then mark as Yes in the Urgent line. This is 
illustrated in the following example: 
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FIGURE11. Kanban Applications 
However, the beginning of implementation of JIT may have many difficulties 
occurred, since having the right amount and the right product at the right time is 
hard to manage. For example, in a new project, the production plan should be made 
in advance, including all the activities from the beginning to the final action of the 
finished product. JIT production requires that all the things, which are related to the 
production, should be involved in the plan. The plan can specific to the daily plan as 
well. The tight schedule of purchasing, early suppliers involvement R&D and 
producing, every action and department is required to participate in the JIT can has 
been instructed to investigate how to make the operation in a simpler and more 
efficient way.  
Bending M-10 
*M-10 could 
be rule of 
processing, 
for example: 
the pipeline 
should be 
bended to 90 
degree.  
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FIGURE 12. JIT production 
 
Because all the things are planned, the inventory amount of parts or items should 
be reduced, and JIT provides a rotational level of items to eliminate unnecessary 
spare parts and allow the moving of materials smoothly. One example of a Taiwan 
company, Daioku, has got a major success in the implementation of the JIT system 
is the reduction of the amount of inventory. The work-in-process inventory level has 
reduced from a market value of 30 million NT (accuracy of Taiwan) to 5 million, 
parts inventory has reduced from 130 million NT to 60 NT.(A and J 1997) Then, the 
idea of the JIT production system of mainly producing the necessary items of 
produces at the necessary time with necessary quantities could be achieved. 
 
 
5.2.3. TQM  
Total Quality Management has also played an important role in implementing the 
sustainable operation system. The theoretical part has been illustrated in the above 
chapter 2.2. Compared with the JIT production, TQM is more like a long term 
strategy. In other words, within a year, the company may not figure out the 
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significant contributions from the implementation of TQM. However, according to 
different situations of companies huge money savings will be happening. For 
instance, a company, MLE Mid-Atlantic region, implemented TQM over three 
months and they generated cost reduction initiatives worth of $600,000 and 
implemented over $300,000 of cost savings. (Siddharth Nath 2009) 
 
At the beginning, the suggestion to the company is to establish a training 
programme to let all the employees get to understand what total quality 
management is. Then, Fluidhouse can also implement the idea of the company MLE, 
set a team, corrective action team, mainly focus on five critical areas: customer 
focus; team work; problem solving, wastes elimination, continuous improvement. 
(Siddharth Nath 2009) After that, all the tasks should be done by following the 
Deming wheel, PDCA Plan-Do-Act-Check, in order to achieve the continues process 
improvement.  
 
Moreover, the Ishikawa theory can be involved; the idea of the Ishikawa diagram is 
to help employees figure out what causes the problem. For example, in the 
Fluidhouse inventory department, safety stocks, accuracy of forecast, zero turnover 
stocks, information of items, maintenance of stock and stock locations can be 
reasons that lead to the problem, as shown in the figure 12.  
 
 
FIGURE 12. Fishbone of analyzing inventory department  
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For example, to try to reduce the cost of inventory, the company can focus on those 
six points: 
Safety stock: too much safety stock means unnecessary stocks are 
kept in the warehouse, which increases the cost. 
Accuracy of forecast: refers to the right amount of items are used into 
the production without waste. 
Zero turnover stock: some left on hand, without usage over than a 
year.  
Information of item: the accurate information of each item reflects to 
the efficiency of work.  
Maintenance of stock: some special stocks require special 
environment or protection, the good maintenance of stock are needed 
to keep the good situation of items before it has been used for the 
final machine.  
Stock location: the company can optimize the location of inventory of 
all the items, and they should be located based on the usage of items.  
 
Those six branches are not enough and there should be more or even sub-branches, 
which should be figured out according to the real situation of company.  
The Ishikawa diagram can also be implemented into other department also.  
 
According to the situation of Fluidhouse, there are mainly three parts of 
performance that can be measured:  
 Customer: Measuring the satisfactions of customers, number of complaints, on-
time delivery, to gain the market trust 
 Production: Measuring the inventory turns, to get achievement of less cost and 
less waste, during the production 
 Suppliers: Measuring whether deliveries are made on time, and the quality of 
performance, billing accuracy and so on. 
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6. CONCLUSION AND SUMMARY 
The thesis is focused on the sustainable operations management according to a 
case study. By the research, an attempt was made to find a solution of the problem 
that Fluidhouse has, to improve the entire operation management.  
 
The contribution for company is dealing with the zero turnover items, and 
eliminating the really requirement of each item, reducing the unnecessary  wastes, 
in order to preventing the problem happening in the future and enhancing the 
performance of operation, and achieving sustainable operation management.  
 
To prevent this bad situation from happening in the future, what the company has 
to do is to find the fundamental reasons. The strategy of inventory department set 
up is always following and getting influence from the production of the company. 
Hence, JIT is worth to implementing in the company. The Kanban system gives 
support for JIT. TQM set up helps the company achieve continuous improvement. 
TQM is a long term strategy, which gives less significant benefit back to the 
company in a short term. However, in the future, the cost savings include 
elimination of non-confirmation and repetitive work, waste costs, reject products, 
repairs and rework. With also reduced warranty and customer support costs, 
process efficiency will lead to improved profit per product or service and fiscal 
discipline through elimination of unnecessary steps and wasteful expenditure. 
Eventually, a virtuous circle can be set up.  
 
In conclusion, all the approaches are introduced and recommended to the company 
with a purpose to improve the performance of the company and get higher ability 
of competitiveness to overcome the unstable market and maintain a good and 
responsible reputation.  
 
 
 
 
  
59 
 
 
REFERENCES 
A, Gunasekaran, and LYU J 
 1997 Implementation of Just-in-time in a Small Comapny: Case Study. 
http://www1.umassd.edu/charlton/birc/jit-sme.pdf. 
Advantages and Disadvantages of ABC Analysis Inventory 
 N.d. Small Business - Chron.com. http://smallbusiness.chron.com/advantages-
disadvantages-abc-analysis-inventory-34202.html, accessed May 2, 2012. 
Arnold, J. R. Tony, Stephen N. Chapman, Lloyd M. Clive, and H. E. C. Montréal 
 2008 Introduction to Materials Management: Inventory Management. Custom 
Publishing. 
Bettley, Alison, and Stephen Burnley 
 2008a Towards Sustainable Operations Management Integrating Sustainability 
Management into Operations Management Strategies and Practices. In Handbook of 
Performability Engineering. Krishna B. Misra, ed. Pp. 875–904. Springer London. 
http://www.springerlink.com/content/g567447587533776/abstract/, accessed May 30, 
2012. 
 2008b Towards Sustainable Operations Management Integrating Sustainability 
Management into Operations Management Strategies and Practices. 
http://www.springerlink.com/content/g567447587533776/. 
Black, John R. 
 2008 Lean Production: Implementing a World-Class System. Industrial Press Inc. 
Boter, Håkan, and Carin Holmquist 
 1996 Industry Characteristics and Internationalization Processes in Small Firms. 
Journal of Business Venturing 11(6): 471–487. 
Chou, Shih-Wei, and Yu-Chieh Chang 
 2008 The Implementation Factors That Influence the ERP (enterprise Resource 
Planning) Benefits. Decision Support Systems 46(1): 149–157. 
Christopher, Martin, and Helen Peck 
 2003 Marketing Logistics. Routledge. 
Exforsys, Inc. 
 2009 The Advantages and Disadvantages of ERP. 
  
60 
 
Fashion Chain - Zara 
 2007 . Essays. http://www.ukessays.com/essays/business/zara.php. 
Gebel, James M, Cathy A Sila, Michael A Sloan, et al. 
 1998 Comparison of the ABC/2 Estimation Technique to Computer-Assisted 
Volumetric Analysis of Intraparenchymal and Subdural Hematomas Complicating the 
GUSTO-1 Trial. Stroke 29(9): 1799–1801. 
Goetsch, David L., and Stanley Davis 
 2009 Quality Management for Organizational Excellence: Introduction to Total 
Quality. Prentice Hall. 
 2012 Quality Management for Organizational Excellence: Introduction to Total 
Quality. Pearson College Division. 
Gonzalez, Jose, and Daniel González 
 2010 Analysis of an Economic Order Quantity and Reorder Point Inventory Control 
Model for Company XYZ. 
http://digitalcommons.calpoly.edu/cgi/viewcontent.cgi?article=1006&context=imesp. 
Idea: Lean Production 
 2009 The Economist, October 19. http://www.economist.com/node/14299730, 
accessed May 6, 2012. 
Jespersen, Birgit Dam, and Tage Skjott-Larsen 
 2005 Supply Chain Management: In Theory and Practice. Copenhagen Business 
School Press DK. 
Keisuke, Matsuyama 
 2001 THE GENERAL EOQ MODEL WITH INCREASING DEMAND AND COSTS. 
http://www.orsj.or.jp/~archive/pdf/e_mag/Vol.44_2_125.pdf. 
Lawrence, M. Corbett 
 2009 Sustainable Operations Management: a Typological Approach. 
Lyu, J, and A Gunasekaran 
 1997 Just in Time (JIT) Manufacturing and Inventory Control System: 
M, Charantimath Poornima 
 2006 Total Quality Management. Pearson Education India. 
M., Tagliavini, and P. Faverio, 
 2002 Exploring the Use of ERP Systems by SMEs. 
http://www.apertus.com/downloads/Exploring_the_use_of_ERP_systems_by_SMEs.pdf. 
McDonough, Michele 
 2011 Looking at the Benefits of TQM. Bright Hub. 
  
61 
 
http://www.brighthub.com/office/project-management/articles/70318.aspx, accessed May 
8, 2012. 
Ng, Wan Lung 
 2007 A Simple Classifier for Multiple Criteria ABC Analysis. European Journal of 
Operational Research 177(1): 344–353. 
Paul, R. Kleindorfer, Singhal Kalyan, and N. Van Wassenhove Luk 
 2005 Sustainable Operations Management. In Sustainable Operations 
Management Pp. 482–492. http://opim.wharton.upenn.edu/risk/downloads/06-04-PK.pdf. 
PDCA Cycle 
 N.d.  http://www.hci.com.au/hcisite3/toolkit/pdcacycl.htm. 
R. Anthony, Inman 
 N.d. Operation Management. 
http://www.referenceforbusiness.com/management/Ob-Or/Operations-Management.html. 
Rama, Rao 
 2009 Advantages and Purpose of ABC Analysis. 
Russell, Roberta S., and Bernard W. Taylor 
 2003 Operations Management. Prentice Hall. 
Siddharth Nath 
 2009 Case Study - TQM - Total Quality ManagementFebruary 2. 
http://www.slideshare.net/siddharth4mba/case-study-tqm-total-quality-management, 
accessed May 20, 2012. 
Standardization, ISO - International Organization for 
 N.d. ISO - International Organization for Standardization. 
http://www.iso.org/iso/about.htm, accessed May 17, 2012. 
The Advantages & Disadvantages of Economic Order Quantity (EOQ) 
 N.d. Small Business - Chron.com. http://smallbusiness.chron.com/advantages-
disadvantages-economic-order-quantity-eoq-35025.html, accessed May 5, 2012. 
The Benefits of ISO Standards for Your Business 
 N.d.  http://www.virtualprojectconsulting.com/the-benefits-of-iso-standards-for-
your-business/. 
The New SME Definition 
 2005 . 
http://ec.europa.eu/enterprise/policies/sme/files/sme_definition/sme_user_guide_en.pdf. 
TQM as a Long Term Strategy  by Rahul Jain 
 N.d. EvanCarmichael.com. http://www.evancarmichael.com/Small-Business-
Consulting/4317/TQM-as-a-long-term-strategy.html, accessed May 29, 2012. 
  
62 
 
Waters, C. Donald J. 
 2003 Inventory Control and Management. John Wiley & Sons. 
  
63 
 
APPENDICES 
Appendix 1.  ABC analysis of standard items  
 
  
64 
 
Appendix 2. Zero turnover items 
 
 
 
  
65 
 
Appendix 3. Baan IV---ERP system  
 
 
 
 
  
66 
 
Appendix 4. EOQ Calculation  
 
  
67 
 
Appendix 5.  Structure of JIT production 
 
 
 
 
